###### Strengths and limitations of this study

-   The participants were selected randomly.

-   Although the response rate was \<70%, this is considered reasonable for surveys targeting physicians which is generally lower.

-   The findings from this study may not be generalisable to general practitioners (GPs) in the public sector and rural setting.

-   There is a possibility that GPs may not report their actual screening practices as the information was self-reported.

Introduction {#s1}
============

Evidence on prostate cancer screening has been contradictory. The results from two major randomised trials in Europe and the USA were conflicting: the European Randomised Study of Screening for Prostate cancer (ERSPC)[@R1] [@R2] showed a reduction in mortality while the Prostate, Lung, Colorectal, Ovarian Cancer (PLCO) trial did not find a reduction in mortality.[@R3] [@R4] Recommendations from clinical practice guidelines have also been inconsistent. The European Association of Urology (EAU) and the National Comprehensive Cancer Network (NCCN) recommend screening for prostate cancer,[@R5] [@R6] while the US Preventive Service Task Force (USPSTF)[@R7] is against it. Other organisations which include the American Urological Association (AUA),[@R8] American College of Physicians (ACP)[@R9] and American Cancer Society (ACS)[@R10] recommend that doctors should involve men in shared decision-making when discussing prostate cancer screening.

The root of the controversy is whether prostrate-specific antigen (PSA) testing as a screening tool for prostate cancer confers net benefit. Relatively low prostate cancer sensitivity of 20.5% was reported for PSA cut-off values of 4.0 ng/mL; however, the sensitivity of PSA for aggressive prostate cancer (Gleason grade 8 or higher) was greater at 51%.[@R11] PSA testing has a high false-positive rate of 80% with low positive predictive value.[@R7] Prostate biopsy, as a result of a positive screening result, may cause anxiety, physical discomfort, bleeding and infection[@R12] while prostate cancer treatment may result in sexual dysfunction, urinary incontinence and bowel problems.[@R13] Overdiagnosis is also another potential harm as life expectancy may remain unchanged in most men with prostate cancer as it is a slow-growing tumour.[@R7]

Despite this, prostate cancer screening is common, particularly in the primary care setting, where preventive care is encouraged. In Canada, Ireland and New Zealand, more than half of the GPs screen their male patients for prostate cancer[@R14] and a majority of them overestimated the performance of prostate cancer screening tools.[@R15] [@R16] Factors that have been found to influence GPs' prostate cancer screening practice are: patients\' age,[@R15] family history[@R17] and patients\' request;[@R17] doctors\' age,[@R15] [@R20] gender,[@R15] duration of practice[@R15] and influence from guidelines and trials;[@R17] and whether the practice runs well man clinics and performs occupational health checks and other tests routinely with PSA.[@R15]

Several risk factors have been associated with prostate cancer, including increased age and family history of prostate cancer.[@R21] Family history of a first-degree relative with breast cancer was also found to increase a man\'s risk of prostate cancer,[@R22] especially carriers of BRCA2 mutations.[@R23] There were also several studies which have looked into other factors such as smoking, dietary intake and benign prostate hyperplasia but the results were not significant.[@R24]

In Malaysia, prostate cancer is the fourth most common cancer among men.[@R28] Its incidence is rising due to the ageing population and possibly an increase in the prostate cancer screening rate. However, so far, there is no consensus on prostate cancer screening in the population and there is no clinical practice guideline to guide GPs on whether or not to screen for prostate cancer. There are also no data on the PSA testing rate in Malaysia. Hence, it remains unknown whether GPs in Malaysia, in the absence of proper guidance, are screening for prostate cancer and, if so, whether they are aware of the pros and cons of prostate cancer screening. Therefore, the aim of this study was to determine the knowledge and practice of prostate cancer screening among private GPs in Malaysia.

Methods {#s2}
=======

We conducted a cross-sectional study in private GP clinics in Petaling District, which is an urban area located in the state of Selangor, Malaysia, adjacent to the capital of Kuala Lumpur. The healthcare system in Malaysia is divided into public and private sectors. Patients pay a standard minimal fee for the public healthcare system, whereas the private sector charges patients based on the services provided. We conducted the study in private GP clinics as the PSA test is readily available while in the public primary care clinics, the test is not available and it is not part of the policy to screen for prostate cancer.

The inclusion criteria were full-time private GPs who managed adult male patients. The sampling frame consisted of all private GP clinics in Petaling District which has a total of 683 clinics. All GP clinics are registered with the Private Medical Practice Control Unit. In practices with more than one GP, only one GP was chosen by the practice to participate. The sample size was calculated using Stata V.11.0. By using 50% as the predicted screening rate with a margin of error of 10%, α of 0.05 and power of 80%, the estimated sample size was 194. Considering a response rate of 60%, the final sample size was 311. Simple random sampling was used to select the practices via computer-generated numbers.

A self-administered questionnaire was adapted from a previous survey developed by Drummond *et al*[@R15] from the National Cancer Registry Ireland. The questionnaire consisted of 34 items with sections on: (1) GPs\' sociodemographic profile; (2) practice profile; (3) knowledge of prostate cancer risk factors and screening tests; (4) prostate cancer screening practice; and (5) management of PSA results and information needs (see online [supplementary appendix 1](#SM1){ref-type="supplementary-material"}). Positive predictive value was defined as the likelihood that a positive result indicates prostate cancer. We performed content and face validation of the questionnaire among eight healthcare professionals who have expertise in prostate cancer screening including urologists, family medicine specialists and GPs. The questionnaire was modified based on the feedback from the expert panel. A pilot study was conducted to look at the feasibility and acceptability of the study. Ten GPs participated in the pilot study.
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Data collection was carried out from September 2013 to January 2014. Questionnaires, participant information sheet and consent form were posted to 311 randomly selected general practices. The questionnaire was assigned a numerical code to ensure confidentiality. A reminder letter was sent 2 weeks later. Owing to the poor response rate from the postal survey (9.6%), the researcher visited the remaining GPs personally to improve the response rate. The researcher followed the code of ethics when approaching the GPs at their clinics. The participants were allowed to answer the questions privately and the researcher avoided influencing them in any way.

Statistical analysis {#s2a}
--------------------

We used the Statistical Package for Social Sciences (SPSS) V.21.0 to manage and analyse the data. There were no missing data because the participants were contacted to complete the missing data in the questionnaires. Percentages were used to summarise categorical data. Mean and SD were used to describe continuous variables which were normally distributed while median was used for those which were skewed. We used Pearson\'s χ^2^ test to test for univariate associations between categorical variables. We used the item 'Do you usually screen asymptomatic men for prostate cancer' as the dependent variable. Multivariate logistic regression analysis was performed to identify independent factors which influenced GPs\' decision to screen for prostate cancer. Only factors that were found to be statistically significant (p\<0.05) in univariate analyses were included in the multivariable model. When we analysed the level of knowledge of positive predictive value (PPV) for prostate cancer screening, overestimation was considered incorrect. We considered the correct estimation of PPV for PSA alone and DRE alone as \<30% while PPV for combination of both as \<50%.[@R15] [@R29] [@R30] Several continuous variables were grouped into categories: (1) age of GP (\<40, 40--60 and \>60) and (2) length of practice (≤10, 11--20, 21--30, \>30). These categories are based on stages of the GP career. We hypothesise that at different stages of the GPs\' career, their practice of prostate screening might change. Female participants were excluded from the multivariable model for the item 'Would you consider having a PSA test performed yourself in the future?' because the question was not relevant to them and hence was not asked.

Results {#s3}
=======

Response rate and sociodemographic profile of participants {#s3a}
----------------------------------------------------------

We distributed questionnaires by mail to 311 clinics. Only 30 GPs (9.6%) returned the questionnaires by post. Subsequently, we visited the remaining 281 GP clinics. Nine GPs were excluded from the study (five were not full-time GPs and four did not see adult male patients). A total of 196 GPs agreed to participate in the study (30 by mail, 166 from clinic visits), giving a response rate of 65% (196/302). The targeted sample size of 194 was achieved. [Table 1](#BMJOPEN2016011467TB1){ref-type="table"} shows the GPs\' and practice profile. Reasons for non-participation were lack of time and they were not interested in the research.

###### 

Profile of general practitioners and their practices

  ------------------------------------------------------------
  Characteristics of respondents         N (%) /mean/median\
                                         (n=196)
  -------------------------------------- ---------------------
  Gender                                 

   Male                                  128 (65.3%)

  Age                                    

   Mean age±SD (years) (range)           48.3±11.4 (26--83)

  Length of practice                     

   Mean age±SD (years) (range)           15.8±10.7 (0.5--53)

   Median (years)                        15

  GPs with postgraduate qualifications   53 (27.0%)

  Number of GPs in practice              

   Mean±SD (range)                       3.0±2.8 (1--16)

   Median                                2

  Number of patients in a day            

   Mean±SD (range)                       36.01±18.2 (4--90)

   Median                                30
  ------------------------------------------------------------

GPs, general practitioners.

GPs\' knowledge on prostate cancer risk factors and screening tests {#s3b}
-------------------------------------------------------------------

A majority of the respondents correctly answered the questions on 'increased age of over 50 years' (97.4%) and 'having a first-degree relative with prostate cancer' (82.7%) increase the risk of prostate cancer. Fewer of them (31.1%) were aware that having a first-degree relative with breast cancer increases the risk of prostate cancer ([table 2](#BMJOPEN2016011467TB2){ref-type="table"}). The proportion of GPs who overestimated the PPV of PSA, DRE and both combined were 63.3%, 56.6% and 64.3%, respectively. The results are summarised in [table 3](#BMJOPEN2016011467TB3){ref-type="table"}.

###### 

GPs\' knowledge of prostate cancer risk factors

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Knowledge of risk factors\                                                                                                 Number who answered correctly (n=196)   Per cent
  '*For each of the following, please indicate whether you believe they influence the risk of developing prostate cancer'*                                           
  -------------------------------------------------------------------------------------------------------------------------- --------------------------------------- ----------
  Increased age (over 50 years) (increases risk)                                                                             191                                     97.4

  1st degree relative with prostate cancer (increases risk)                                                                  162                                     82.7

  1st degree relative with breast cancer (increases risk)                                                                    61                                      31.1

  Benign prostatic hyperplasia (does not affect risk)                                                                        43                                      21.9

  Current smoking (does not affect risk)                                                                                     36                                      18.4

  High dietary fat intake (does not affect risk)                                                                             35                                      17.9
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

GPs, general practitioners.

###### 

GPs\' knowledge of positive predictive value of prostate cancer screening methods

  Knowledge of PPV            Number (n=196)   Per cent
  --------------------------- ---------------- ----------
  PPV of PSA                                   
   Correct estimation \<30%   54               27.6
   Overestimate \>30%         124              63.3
   Not sure                   18               9.2
  PPV of DRE                                   
   Correct estimation \<30%   50               25.5
   Overestimate \>30%         111              56.6
   Not sure                   35               17.9
  PPV of PSA and DRE                           
   Correct estimation \<50%   47               24.0
   Overestimate \>50%         126              64.3
   Not sure                   23               11.7

GPs, general practitioners; DRE, digital rectal examination; PSA, prostrate-specific antigen; PPV, positive predictive value.

GPs\' practice of prostate cancer screening {#s3c}
-------------------------------------------

Almost half of the respondents (49.5%) reported that they would usually screen asymptomatic men for prostate cancer. There is no significant difference in screening rates between those who responded by mail and those who responded after visiting their clinics (56.7% vs 48.2%, p=0.39). Nearly all GPs (94.9%) would use PSA if they intended to screen for prostate cancer. At least half of the GPs (51.5%) believed that healthy men aged 50 years and above should be tested for PSA annually or less while 22.4% believed that a PSA test should be performed only when a man with risk factors develops lower urinary tract symptoms. A majority (76%) of the GPs reported that they frequently informed the patient that his PSA was being checked as part of the screening package. About 61.2% of the GPs would frequently discuss the implication of an abnormal proposed PSA test. Only 20.4% of them would frequently discuss the treatments of prostate cancer in general terms before performing a PSA test. A majority of the male GPs (89.8%) would consider undergoing a PSA test themselves.

Factors associated with the propensity of GPs to screen asymptomatic men for prostate cancer {#s3d}
--------------------------------------------------------------------------------------------

From univariate analyses, we found three factors to be significantly associated with GPs\' propensity to screen for prostate cancer (1) older age group (p=0.02) with unadjusted OR 2.04 (95% CI 1.01 to 4.13) for age group 40--60 and 3.55 (95% CI 1.41 to 8.97) for age group above 60; (2) longer duration of practice (p=0.03) with unadjusted OR of 2.15 (95% CI 1.11 to 4.16) for 11--20 years of practice and 3.11 (95% CI 1.28 to 7.56) for 21--30 years of practice; and (3) GPs who considered having a PSA test performed on themselves (p=0.01) with unadjusted OR of 7.30 (95% CI 1.55 to 34.43; [table 4](#BMJOPEN2016011467TB4){ref-type="table"}).

###### 

Logistic regression analysis: factors associated with the propensity of GPs to screen asymptomatic men for prostate cancer

  Factors                                   Propensity to screen N (%)   Unadjusted OR (95% CI)   p Value        Adjusted OR (95% CI)   p Value
  ----------------------------------------- ---------------------------- ------------------------ -------------- ---------------------- ---------------
  *GP characteristics*                                                                                                                  
  Age group                                                                                                                             
   \<40                                     16/47 (34.0)                 1                                       1                      
   40--60                                   59/115 (51.3)                2.04 (1.01 to 4.13)      **0.02**\*\*   1.09 (0.33 to 3.62)    0.88
   \>60                                     22/34 (64.7)                 3.55 (1.41 to 8.97)                     1.82 (0.32 to 10.42)   0.50
  Gender                                                                                                                                
   Male                                     64/128 (50.0)                1.06 (0.59 to 1.91)      0.85                                  
   Female                                   33/68 (48.5)                 1                                                              
  Length of practice (years)                                                                                                            
   ≤10                                      25/70 (35.7)                 1                        **0.03**\*\*   1                      0.11
   11--20                                   43/79 (54.4)                 2.15 (1.11 to 4.16)                     2.44 (0.82 to 7.23)    0.41
   21--30                                   19/30 (63.3)                 3.11 (1.28 to 7.56)                     1.81 (0.44 to 7.47)    0.68
   \>30                                     10/17 (58.8)                 2.57 (0.87 to 7.59)                     1.49 (0.23 to 9.54     
  *Knowledge*                                                                                                                           
  PPV of PSA                                                                                                                            
   \<30% (correct)                          29/54 (53.7)                 1                        0.55                                  
   Overestimate                             61/124 (49.2)                0.55 (0.19 to 1.63)                                            
   Not sure                                 7/18 (38.9)                  0.66 (0.24 to 1.81)                                            
  PPV of DRE                                                                                                                            
   \<30% (correct)                          24/50 (48.0)                 1                        0.61                                  
   Overestimate                             58/111 (52.2)                0.81 (0.34 to 1.94)                                            
   Not sure                                 15/35 (42.8)                 0.69 (0.32 to 1.47)                                            
  PPV of PSA and DRE                                                                                                                    
   \<50% (correct)                          25/47 (53.2)                 1                        0.74                                  
   Overestimate                             62/126 (49.2)                0.68 (0.25 to 1.85)                                            
   Not sure                                 10/23 (43.4)                 0.79 (0.32 to 1.94)                                            
  *Consider having a PSA test yourself\**                                                                                               
  No                                        2/13 (15.4)                  1                        **0.01**\*\*   1                      **0.017**\*\*
  Yes                                       65/115 (56.5)                7.3 (1.55 to 34.43)                     6.88 (1.40 to 33.73)   

\*Among male participants.

\*\*p\<0.05.

GPs, general practitioners; DRE, digital rectal examination; PSA, prostrate-specific antigen; PPV, positive predictive value.

By using the logistic regression model, GPs who would have a PSA test themselves was the only independent predictor of GPs\' propensity to screen for prostate cancer with OR 6.88 (95% CI 1.40 to 33.73; [table 4](#BMJOPEN2016011467TB4){ref-type="table"}).

Discussion {#s4}
==========

There are three main findings in this study. First, more than half of the GPs overestimated the PPV of prostate cancer screening tools. Second, almost half of the GPs (49.5%) would screen asymptomatic med for prostate cancer and a majority (94.9%) would use PSA if they intended to screen; this is despite the unavailability of national guideline and the controversies with regard to prostate cancer screening. Finally, GPs who would consider having a PSA test performed on themselves were six times more likely to screen asymptomatic men than GPs who would not have the test.

A majority of the respondents correctly identified first-degree family history of prostate cancer (82.7%) and increased age of more than 50 years (97.4%) as risk factors for prostate cancer. However, more than half of the respondents (68.9%) were unaware of family history of breast cancer in a first-degree relative as a risk factor for prostate cancer. These findings are similar to the previous study carried out in Ireland and the USA.[@R15] [@R17] This could be due to the perception that prostate cancer is a male disease and hence doctors may not link it to breast cancer.

Our study also revealed that there was poor knowledge on the performance of prostate cancer screening tools. More than half of the GPs believed that the PPV of PSA (alone), DRE (alone) and a combination of PSA and DRE were higher than the values reported in the literature.[@R29] This finding is also similar to the study carried out in Ireland where 54% of the GPs overestimated the likelihood that a positive PSA result indicated prostate cancer and 68% overestimated the PPV of PSA and DRE.[@R15] Another study carried out in New Zealand also reported that a majority of GPs overestimated the PPV for DRE and more than one-third overestimated the PPV of the PSA.[@R14] This could be due to a lack of update or awareness among GPs on prostate cancer screening methods. Further study needs to be carried out to find out the reasons regarding the gaps of knowledge among the GPs. This is important as overestimation implies that GPs might screen excessively and might not have given men accurate information about the screening test.

There was a variation in GPs\' practice in prostate cancer screening. In this study, about half of the GPs (49.5%) screened asymptomatic men for prostate cancer; this is lower than the study carried out in Canada and the UK, where 87% and 76% of the GPs would screen asymptomatic men for prostate cancer, respectively.[@R16] [@R18] The high screening rate in Canada was found to be related to the fee-for-service scheme and high-volume practice.[@R11] The GPs\' screening behaviour in Canada and the UK are also influenced by having a local guideline which recommended GPs to offer prostate cancer screening readily followed by discussing the risks and benefits with the patients.[@R18] [@R34] In this study, GPs were almost evenly divided between those who screened and those who did not, which is probably due to the fact that local guidelines are not available and thus screening might be based on individual beliefs and preferences as well as taking into account the cost that patients need to pay for the test. It could also be due to the PSA test being part of a screening package available in the GP clinics.

However, this study found that most (94.9%) of the respondents would use PSA if they intended to screen for prostate cancer. This finding paralleled that of an Irish study where more than three-quarters of the GPs reported that they would usually use PSA to screen for prostate cancer.[@R15] However, this study was conducted before the recent revised recommendation from USPSTF, AUA and ACS which recommend against screening actively for prostate cancer. Nevertheless, the GPs in this study still actively performed PSA testing for their patients, which may be explained by the lack of awareness and familiarity with recent international guidelines.[@R35] Another reason could be due to their belief that early detection can improve survival for men with prostate cancer, which was reported by a majority of GPs in Canada and Australia.[@R16] [@R36] GPs are also concerned about litigation should the patient later be diagnosed with prostate cancer.[@R36] [@R37] Media also play a role in encouraging men to actively screen for prostate cancer.[@R14] [@R38]

In this study, a majority of the GPs believed that they should screen healthy men aged 50 years and above for prostate cancer, at least on an annual basis. This is different from previous studies carried out in Ireland and New Zealand where only about 30% would test men for PSA every year or more frequently.[@R14] [@R15] Another study by Curran *et al*[@R16] reported that a majority of the GPs would only screen annually for men aged above 70 years. The 2013 AUA guideline recommends a screening interval of 2 years or more as compared to annual screening to reduce over diagnosis and false-positive results.[@R8] This again could be due to the GPs\' own beliefs and preferences and absence of local policy to guide them on the screening practice.

Up to a quarter of GPs in this study would not routinely disclose to their patient that his PSA was being checked; in contrast, only 10% of the GPs from Ireland would do so.[@R15] Similarly, in this study, 39% of GPs would not routinely discuss the implications of an abnormal PSA test and treatments of prostate cancer prior to PSA testing. This is of concern as this would mean that men would not be involved in making decisions whether or not to undergo prostate cancer screening. This is consistent with a situational analysis conducted in Malaysia which found that patients were not provided with adequate information to make an informed decision.[@R39] A shared decision-making approach has been recommended by a number of prostate cancer screening guidelines published recently.[@R8] The reasons for GPs not disclosing and discussing the pros and cons of prostate cancer screening with men could be due to the lack of knowledge or skills in communicating risks to patients.[@R40] Currently, there is no structured shared decision-making training in Malaysia. Cultural and language diversity may also hinder GPs\' communication with their patients about the risks and benefits of prostate cancer.[@R39] GPs may also worry that they might lose their patients or patients may become anxious and decide not to take up the test if the risks were informed prior to testing.[@R40]

This study found that GPs\' personal inclination of having a PSA test performed on themselves was a significant independent predictor for them to screen their patients for prostate cancer. This is similar to the previous study conducted by Drummond *et al*[@R15] where male GPs who would have a PSA test themselves were eight-times more likely to perform a PSA test for asymptomatic men than GPs who would not have a test. A study carried out by Haggerty *et al*[@R41] also revealed that the ordering of cancer screening tests was highest among physicians who believed that routine screening was recommended compared to those who think recommendation was unclear or not recommended. GPs\' beliefs are usually reinforced by their own and patients\' experiences as well as by their interactions with their colleagues, opinion leaders and pharmaceutical representatives.[@R42] In Australia, although the guideline recommends against prostate cancer screening, many GPs still would not change their current practice unless the evidence shows that screening for prostate cancer is harmful.[@R36]

In this study, sociodemographic characteristics of GP and knowledge of PPV of prostate cancer screening methods did not significantly influence GPs\' propensity to screen for prostate cancer. A study carried out in the USA also did not find any associations between demographic, practice characteristic or knowledge scores and GPs\' prostate cancer screening behaviour.[@R43] Knowledge has not been found to be associated with a higher propensity to screen in another study by Tasian *et al*.[@R37] Moran *et al*[@R44] reported that a physician\'s knowledge may not be an important factor that influences the physician\'s decision to screen for prostate cancer due to the lack of definitive evidence to support the use of PSA. Therefore, this highlights that patient care may be prejudiced by the doctor\'s own personal view and experience rather than knowledge or evidence.

The strength of this study is that the participants were selected randomly and it has achieved a reasonable response rate of 65%. Although the response rate was \<70%, this is considered reasonable for surveys targeting physicians which is generally lower.[@R45] However, the findings from this study could not be generalisable to the public GPs and rural setting. Since we collected self-reported data, there is a possibility that GPs may not report their actual screening practices. Another limitation is the small number of events (propensity to screen) in GPs who did not consider having the PSA test (n=2/13). This may affect the validity of the regression model.

The findings from this study highlight a need to convince and educate GPs on the pros and cons of prostate cancer screening as well as the importance of involving men in shared decision-making before ordering PSA tests. A national guideline on prostate cancer screening would be useful to highlight the current controversies and provide guidance for GPs on the practice of prostate cancer screening. Patient decision support tools, such as a patient decision aid, can be used to inform men on the clinical equipoise and guide them to make an informed decision about prostate cancer screening.[@R45] Qualitative studies should be conducted to explore, understand and explain the factors that influence Malaysian GPs to screen for prostate cancer, particularly what influence their decision to perform PSA on themselves.

Conclusion {#s5}
==========

This study found that more than half of the GPs would screen and perform a PSA test despite lack of consensus on prostate cancer screening. They did not routinely involve men in making an informed decision about prostate cancer screening. In addition, we found that GPs\' willingness to perform a PSA test on themselves significantly influenced their decision to perform PSA testing for their patients. This important finding highlights the need for future studies to explore how GPs\' personal health beliefs and practice influence their clinical decision-making.
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